Suppression of membrane microvesiculation--a possible anticoagulant and anti-tumor progression effect of heparin.
Heparins (unfractionated and low molecular weight (LMWH) heparins) primarily used as anticoagulants, were found to be effective also in slowing down the development of some types of cancer. On the other hand, the number of microvesicles in the peripheral blood originating from the budding of cell membranes (mostly platelets) is increased in hypercoagulabile states as well as in cancer, indicating a possible common underlying mechanism. It was hypothesized that by mediating an attractive interaction between phospholipid membranes heparin suppresses microvesiculation and thereby acts as an anticoagulant and anti-tumor agent. In this work, the effect of LMWH nadroparin on phospholipid membranes was tested in vitro in a system of giant phospholipid vesicles (GPVs) created by electroformation and observed under the phase contrast microscope. Plasma of different blood donors containing different concentrations of nadroparin was added to the suspension of GPVs to induce adhesion between GPVs. The attractive interaction between membranes was assessed by measuring the average effective angle of contact between the adhered GPVs. It was found in healthy donors, in a donor with gastrointestinal cancer and in a donor with rheumatoid arthritis that adding therapeutic doses of nadroparin to the plasma samples enhanced adhesion of phospholipid membranes in a dose and time-dependent manner while nadroparin alone had no effect within the therapeutic concentration range. The results are in favor of the hypothesis that suppression of microvesiculation underlies both, the anticoagulant and the anti-tumor progression effect of heparin.